University for Business and Technology in Kosovo

UBT Knowledge Center
UBT International Conference

2020 UBT International Conference

Oct 31st, 3:15 PM - 4:45 PM

Refining Process and Quality Control of Sunflower Oil
Etrit Beshtica
Fluidi sh.p.k, Gjilan

Luljeta Ajdini
University for Business and Technology - UBT

Mentor Arifi
Fluidi sh.p.k, Gjilan

Lenda Ramadani
Fluidi sh.p.k, Gjilan

Donjeta Halimi
Fluidi sh.p.k, Gjilan

Follow this and additional works at: https://knowledgecenter.ubt-uni.net/conference
Part of the Agriculture Commons, and the Food Science Commons

Recommended Citation
Beshtica, Etrit; Ajdini, Luljeta; Arifi, Mentor; Ramadani, Lenda; and Halimi, Donjeta, "Refining Process and
Quality Control of Sunflower Oil" (2020). UBT International Conference. 34.
https://knowledgecenter.ubt-uni.net/conference/2020/all_events/34

This Event is brought to you for free and open access by the Publication and Journals at UBT Knowledge Center. It
has been accepted for inclusion in UBT International Conference by an authorized administrator of UBT Knowledge
Center. For more information, please contact knowledge.center@ubt-uni.net.

Refining Process and Quality Control of Sunflower Oil
Etrit Beshtica, Luljeta Ajdini,
Mentor Arifi, Lenda Ramadani, Donjeta Halimi
Abstract: The quality control of edible sunflower oil is monitored through several stages, from unrefined oil,
during the whole refining process as well as the bottled oil. Initially it is checked the unrefined oil by means of
analyzing its origin, enabling us to understand what the origin of the oil is. Subsequently are checked the
compounds that need to be removed from the sunflower oil in the refining process. We also pay special attention
to the preservation of some compounds present in the unrefined oil. The methodologies applied for oil quality
control are physical-chemical and microbiological methods.
Keywords: Sunflower oil, quality control, product storage, safe product.

Introduction
FLOIL is the only Refinery in Kosovo. Floil oil history started in November 2017, while the product now is sold in the
regional and global market. FLOIL as part of the FLUIDI family, is committed to providing high quality in an ongoing process
of strengthening added value for its customers.
The efficiency of the Floil Refinery is accomplished through an automated and sensitive Italian-German of cutting edge
machinery, making it the leading refining plant in terms of quality in the Balkan region. The technology applied by Floil
Refinery reduces chemicals by more than 30% having a direct impact to enhancing the quality of product. The machinery
and equipment in the refining process to laboratory tests, both chemical and physical, as well as microbiological, safeguard
a high product quality. The refinery applies a minimum of steam and fuel, contributing to the preservation of air and the
environment.
Construction of Floil factory facilities, within the Company "FLUIDI" LLC, with machinery and equipment for the
refining process to laboratory tests as chemical and physical as well as microbiological which guarantees a high quality of
the product.
Sunflower oil is a light and healthy oil that contains Vitamin E more than any other edible oil. It should be noted that
plant-based oils are cholesterol-free, low in saturated fats and rich in unsaturated fats. Sunflower oil, in addition to being
rich in vitamin E, it also contains Omega 6 making it a healthy choice. Considering that oils that are liquid at room
temperature consist mainly of unsaturated fats making plant-based oils healthier.
Sunflower oil is known for its variety of free fatty acids which allowing for it to be widely used in food products.
The refining process is the purification process implying the removal of unnecessary substances from the unrefined oil
such as: removal of free fatty acids (FFA), phospholipids, metal ions, pigments, waxes, trace metals, removal of odorous
hydrocarbons and water.
Refining as a process aims not only to remove impurities and other unwanted materials, it rather aims to preserve
valuable components such as: Vitamin E and natural antioxidants.
In the refining process, in addition to achieving the goal of reaching the market with a higher quality oil we also have
by-products such as high fatty acids and waxes.

1

Image 1: Edible Oil Production Facilities

Goal of the Presentation
Based on the fact that sunflower oil has a widespread use in our foods, the presentation aims to ensure that
sunflower oil and its processing during the refining process to the consumer is of great safety and quality.
More specifically, the purpose of this paper may be clarified in three main aspects:
- Expanding research by various chemical-physical and microbiological techniques
- An important project for the future of sunflower edible oil quality
- Identification of critical points along the oil refining process
- Preventing the impact of external factors on the final product
The subject of study of this paper is to monitor sunflower oil from the raw material to the final oil which as a process
is controlled by chemical-physical and microbiological tests.
First the unrefined oil is subjected to origin tests to determine the origin of the oil. Subsequently, the compounds that
are in excess are determined by chemical-physical tests, which must be removed during the refining process, as well as
microbiological monitoring is made. Quality controls are performed at each stage, starting from the unrefined oil, during the
refining process and the final oil product. Finally, the oil is bottled (PET), implying that we have a high quality and
competitive product in the European and world market.
From the social aspect, our study will enable and make the consumer aware that we have a more realistic picture of
the quality of the oil.
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Theoretical aspects of the oil refining process

The refining process is divided into four stages: Neutralization and degumming, Bleaching, Winterization and
Deodorization.

Neutralization and Degumming
The process implies the removal of excessive and unnecessary components from the unrefined oil. At this stage
we initially use phosphoric acid to react with phosphatides, subsequently these phosphatides which are bound to phosphoric
acid are neutralized with sodium hydroxide, which also binds free fatty acids (oleic acid). They are divided as soaps which
are then processed in a special plant for their treatment and converted into free fatty acid, a by-product of the oil.
The next step in the neutralization phase is the treatment with citric acid, enabling the binding of metal ions, the
removal of pesticides, as well as an oil purification is performed. The whole process is performed at a temperature of 8590 0C increasing the rapidity of reactions during the neutralization process. This process is performed in a vacuum at a
pressure of 30 mbar and this has an impact on the removal of water and odors.

Bleaching
It is a process of removing the color of oil and some other unwanted components in edible oil such as soaps,
phosphatides and various impurities. To remove oil color we use bleach with adsorbent properties which binds the oil
pigments and subsequently in the filtration process colors and other components are removed. This process is performed at
a temperature of 85-90 ℃ which allows for an increase on the speed of reaction, and the whole process is performed in
vacuum, 30 mbar, which has an impact on the removal of water and odors. The oil that is processed
enters the two alternative filters in the filter sheets in order to be filtered. The filtered oil then enters the winterization stage
through safety filters.

Winterization
Winterization is a process that is carried out at a low temperature up to 4 ℃. These temperatures affect the bonding
of the waxes with the crystallizing substances which then passes through the filtering sheets where the wax remains, while
the oil passes through the safety filters to the next stage of the treatment process.
Deoderization
Another refining stage is deodorization and it is righteously said that deodorization holds a great impact on the
quality of the refined oil and is often considered as the heart of the whole methodology of refining edible oil. It is a process
which is performed up to a temperature of 230 ℃ under vacuum 2 mbar and it is a process of the removal of all odors, water
and other unwanted components. The oil is subjected to steam distillation under high temperature and vacuum to evaporate
all odorous substances. The thermal effect of deodorization will remove the odors of oil, heat-sensitive pigments and free
fatty acids.
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Research and sampling methodologies
The methods we use are: chemical-physical as well as microbiological methods such as volumetric, gravimetric,
physical, instrumental and microbiological methods.

Based on the principle that the qualitative composition of the oil varies from one stage to another, determining the
position of the sampling site in chemical-physical and microbiological terms during the monitoring process is important.
The number of samples in our work process is 7 and in each sampling stage samples are taken for quality control.
Table 1
No Sampling stage
1 Unrefined (crude) oil
2 Neutralization completion
3 Bleaching completion
4 Winterization completion
5 Deodorization completion
6 Preservation of the refined oil
7 Bottled oil (PET)

Image 2. Labs for performing physical -chemical and microbiological tests
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Experimental Results
Table 2, Unrefined Oil
Chemical and Physical and Microbiological Parameters of Unrefined Oil
No Parameters Results References Units
Tests showing oil origin
1 Soponification value 189 188-194 Mg(KOH)/ g oil

2 Density at 20 ℃ 0.920 0.916-0.928 g/cm3 3 Index of Refraction at 40 ℃ 1.469 1.461-1.474 nD 4 Iodine
number 122 118-141 J2 / 100g
1 Glycerol 99.90 / g/100g 2 High fatty acids (Oleic acid) 1.17 3% % 3 Percentage of water in oil 0.15
0.5 % 4 Peroxides value 8 10 meqO2/kg 5 Color (Lovibond) 5¼ K-4 V-100 /
6 Soaps 0 / ppm 7 Phosphatides (P) 170 300 ppm 8 Impurities 0.1 0.5 % 9 Waxes 800 1200 ppm 10
Vitamin E 649.6 / mg/kg
Microbiological Tests
Sample amount gr/ml
Results Permitted
values
8 10 0.1

1 Total mesophilic cout of live
bacteria
2 Yiests and molds 12 10 1
3 Salmonella Were not found
0 25
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Table 3.1 Completion of Neutralization
Chemical and Physical Paramters of Oil
No Parameters Results Company References
Units
1 High fatty acids (Oleic Acid) 0.05 0.1 %
2 Percentage of water in oil 0.05 0.1 % 3 Color (Lovibond) 5¼ K-3 V-70 /
4 Peroxides value 5 5 meqO2/kg 5 Soaps 20 100 ppm
6 Phosphatides (P) 5 20 ppm 7 Impurities 0.01 0.1 % 8 Waxes 800 1200 ppm
Table 3.2 Completion of Bleaching
Chemical and Physical Parameters of Oil

No Parameters Results References of the
Company

Units

1 High fatty acids (Oleic acid) 0.06 0.1 % 2 Percentage of water in oil 0.04 0.1 % 3 Color (Lovibond) 5¼ K-1.1
V-15 K1.3 V25 4 Peroxide value 2 5 meqO2/kg 5 Soaps 0 0 ppm 6 Phosphatides (P) 2 10 ppm 7 Impurities 0
0.1 % 8 Waxes 800 1200 ppm

Table 3.3 Completion of Winterization

Chemical and Physical Paramters of Oil
No Parameters Results References of the
Units
Company
1 High fatty acids (Oleic acid) 0.06 0.1 % 2 Percentage of water in oil 0.04 0.1 % 3 Color (Lovibond) 5¼ K-1.1
V-15 K1.3 V25 4 Peroxide value 2 5 meqO2/kg 5 Soaps 0 0 ppm 6 Phosphatides (P) 0 5 ppm 7 Impurities 0
0.1 % 8 Waxes 0 10 ppm
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Table 3.4 Completion of Deodorization
Chemical and Physical Paramters of Oil
No Parameters Results References of the
Company
Units
1 High fatty acids (Oleic acid) 0.035 0.05 % 2 Percentage of water in oil 0.005 0.01 % 3 Color
(Lovibond) 5¼ K-0.9 V-4.6 K1 V6 4 Peroxide value 0 0 meqO2/kg 5 Soaps 0 0 ppm 6
Phosphatides (P) 0 2 ppm 7 Impurities 0 0.01 % 8 Waxes 0 5 ppm

Table 4 Storing in the final conservation tanks
Chemical and Physical Paramters of Oil
No Parameters Results References of the Units
Company
1 High fatty acids (Oleic acid) 0.035 0.05 % 2 Percentage of water in oil 0.005 0.01 % 3 Color
(Lovibond) 5¼ K-0.9 V-4.6 K1 V6 4 Peroxide value 0 0 meqO2/kg 5 Soaps 0 0 ppm 6
Phosphatides (P) 0 2 ppm 7 Impurities 0 0.01 % 8 Waxes 0 5 ppm Microbiological Tests
Results Permitted gr/ml
values
Sample amount
3 Salmonella Were not found
1 Total mesophilic cout of live bacteria
Were not found
3 0.1 3 1 0 25
2 Yiests and molds Were not found
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Table 5, Bottling the oil (PET)
Physical, Chemical and Microbiological Parameters of Bottled Oil (PET)
No Parameters Results Reference values Units
Tests showing oil origin

1 Saponification value 189 188-194 Mg(KOH)/ g oil
2 Density at 20 0C 0.920 0.916-0.928 g/cm3 3 Index of Refraction at 40 0C 1.469 1.461-1.474
nD 4 Iodine value 122 118-141 J2 / 100g
1 Glycerol 99.99 / g/100g 2 High fatty acids (Oleic acid) 0.035 0.2% % 3 Percentage of water in
oil 0.005 0.1 % 4 Peroxide value 0.2 5 meqO2/kg 5 Color (Lovibond) 5¼ K-0.9 V-4.6 /
6 Soaps 0 0 ppm 7 Phosphatides (P) 0 2 ppm 8 Impurities 0 0.01 % 9 Waxes 0 5 ppm 10
Vitamin E 560 / mg/kg Metals in oil
1 Lead <0.02 0.1 mg/kg 2 Iron <1.5 1.5 mg/kg 3 Arsenic <0.05 0.1 mg/kg 4 Copper <0.1
0.1 mg/kg Isotopes of radioactive elements
1 Cs 137 <1.0 15 Bq/kg 2 Cs 134 <1.0 / Bq/kg 3 U 238 <1.0 / Bq/kg Pesticides
1 Alachlor <0.005 0.02 mg/kg 2 Aldrin/Dieldrin <0.005 0.02 mg/kg 3 BHC(suma α β δ)
<0.005 0.02 mg/kg 4 γ-BHC <0.005 0.01 mg/kg 5 Chlorobenzilat <0.005 0.02 mg/kg 6
Chlorothalonil <0.005 0.01 mg/kg 7 DDT <0.005 0.05 mg/kg 8 Endosulfan <0.005 0.1
mg/kg Microbiological Tests
Results Permitted gr/ml
values
Sample amount
3 0.1 3 1 0 25
1 Total mesophilic cout of live bacteria
Were not found
2 Yiests and molds Were not found
3 Salmonella Were not found
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Results/Conclusions
Table 1 presents the critical points, where samples for testing must be taken and must be constantly monitored. For
each production (batch), three bottles are taken, one for chemical-physical tests, one for microbiological tests and one is
stored in the laminar room until the expiration date.

Table 2 shows the results of unrefined oil. Upon receiving the raw material, we perform the origin test, from the
test results we realize that the unrefined oil is sunflower oil. Next we carry out the test of the components that must be
removed during the refining process and those that must be preserved such as vitamin E. If the requirements are met we
continue with microbiological tests.
Table number 3.1 presents the tests from the refining process, respectively the neutralization stage the main focus

here being on the removal of phosphatides and free fatty acids, and further the removal of other components such as:
water, peroxides, soaps, impurities etc. In table number 3.2 we have the bleaching process and here is expected the removal
of the color /decoloring/ as well as other components such as: water, soaps, peroxides, etc. In table number 3.3 we have the
winterization phase, at this phase waxes and impurities are removed, while in table number 3.4 we have the deodorization
phase, performing the removal of those components that are not resistant to high temperatures. At this stage we have a
reduction in free fatty acids, color, water, peroxides, odors, as well as microbiological tests, taking into account that the
refining process is carried out at high temperatures, the chance of microorganisms for survival is zero and as such
microbiological tests are zero.
In table number 4 we have presented the stored oil in the final oil tanks. Here tests indicate no changes except that
special monitoring is exercised in microbiological terms and the results of such tests are zero. That is, we have a closed
system from the refining process to the preservation of the oil in final tanks and we can freely say that the final oil product
is safe from external contaminants.
Table 5 shows the results of bottled oil, where the whole bottling process is carried out in the controlled presence
of nitrogen. Here we see that the origin tests are unchanged from the unrefined oil tests, while the components removed in
the refining process are within the permitted standards. Our goal to preserve Vitamin E was successfully accomplished and
trace metals are below the reference values. The isotope results of the radioactive elements have not been detected and are
within the standards. In the final oil product we also perform pesticide tests indicating that these pesticides are not present in
our oil. The final tests are the microbiological tests, although after the completion of the process of refining and canning the
oil in the final tanks they have resulted zero we monitor the oil condition by microbiological tests up to its bottling stage and
the microbiological tests are zero.
Considering all these results we can say that we offer the market a high quality and safe consumption product.
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Discussions of results of components in stages
From the tests in stages we indicate the stages the removal of these components takes place.
FFA as oleic acid is removed in the neutralization and deodorization stage, while phosphatides are removed in the
neutralization and bleaching stage. Soaps are not present in the unrefined oil, but when the FFA and phosphatides are
removed neutralization is performed with NaOH, they are produced. As a result, we have 20 ppm after the neutralization
phase, and subsequently the bleaching stage removes them because the bleaching earth has acidic properties removing soaps
from the oil. Water which is present in unrefined oil begins to decrease during the neutralization and bleaching process, as
stages that are performed under vacuum 30 mbar and at a temperature of 90 ° C. While a nearly complete removal happens
in the deodorization stage where we have a maximum temperature of 230 ° C and a vacuum of 2 mbar. The largest amount
of the removal of impurities is carried out in the neutralization stage, but removal of impurities continues in each stage.
Waxes are removed in the crystallization process. Peroxides or dissolved oxygen in oil are being removed during the high
temperatures in the process, which is also under vacuum,
and the largest drop is in the deodorization phase where all oxygen is removed as well as all odorous components.Oil colors

are red and yellow. The color in the first phase of neutralization has a slight decrease but the bleaching phase makes the
greatest removal of pigments, while the rest of the color is removed in the deodorization phase, under the impact of high
temperatures.
Vitamin E as a valuable component of the oil, is intended to be preserved, although in the process it is lost by 14%,
so we can say that we have a satisfactory presence of it in the oil. That is, during the refining process we have managed to
remove unwanted components but we have also preserved components we need such as vitamin E.
From the following table we conclude that we have managed to offer a very high-quality product for the local
market, the regional market and beyond.

Image 3. Oil in stages: unrefined, neutralized, bleached, winterization and deodorized or final oil.
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Table 6
No Parameters Neutralized oil Bleached oil
Unrefined oil

Crystallized oil Deodorized oil Bottled oil
Units

1 FFA 1.17 0.05 0.06 0.06 0.035 0.035 % 2 Phosphatides 170 5 2 0 0 0 ppm 3 Soaps 0 20 0 0 0 0 ppm 4 Water 0.15 0.05
0.04 0.04 0.005 0.005 % 5 Impurities 0.1 0.01 0 0 0 0 % 6 Waxes 800 800 800 0 0 0 ppm 7 Peroxides 8 5 2 2 0 0.2 meqO2/kg
8 Red color 4 3 1.1 1.1 0.9 0.9 (Lovibond) K 5¼
9 Yellow color 100 70 15 15 4.6 4.6 (Lovibond) K 5¼
10 Vitamin E 649.6 640 640 640 560 560 mg/kg
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